Searching PAJ 



1/2 ^— v 



PATENT ABSTRACTS OF JAPAN 

(11)Publication number : 2001-102543 
(43)Date of publication of application : 1 3.04.2001 


(51)Int.CI. 




H01L 27/108 






H01L 21/8242 






H01 L 27/10 


(21) Application number 

(22) Date of filing : 


: 11-279950 
30.09.1999 


(71 )Applicant : FUJITSU LTD 
(72)Inventor : GOTO YASUYUKI 

TSUKADA MINEHARU 



(54) SEMICONDUCTOR DEVICE AND MANUFACTURING METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To form a charge-storage capacitor by 
using a dielectric film having superior characteristics. 
SOLUTION: An insulting charge-retention layer 4, which is a 
component of a charge-retention capacitor 6 to be provided on a 
semiconductor substrate 1 having a transistor, of which the main 
component is either monocrystal or a dielectric film. 




6: *£imk*W$:y 



LEGAL STATUS 

[Date of request for examination] 
[Date of sending the examiners decision of rejection] 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner s decision of 
rejection] k 

[Date of requesting appeal against examiner s decision 
of rejection] 

[Date of extinction of right] 



http://www1 9.ipdl jpo.go Jp/PA1 /result/detail/main/wAAApGaisSDA41 31 02543P1 .htm 



2003/10/16 



Searching PAJ 2/2 v 



Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl jpo.go.jp/PA1 /result/detail/main/wAAApGaisSDA41 31 02543P1 .htm 2003/1 0/1 6 



(i9)h*mmot (jp) 02) ^ H *ff §^ Q ^ (a) (nmnmrn^m^ 

#Hii2001- 102543 
(P2001-102543A) 

(43X&HB ¥*£13#4 /J 13 0(2001. 4. 13) 



(51) IntCl. 7 




F I 


f-?a-r(##) 


HO 1L 27/108 




H01L 27/10 451 5F083 


21/8242 






6 5 1 


27/10 


4 5 1 












8f3R«©«3 OL (£14 H) 


(21)fflllf#^ 


ftmmi -279950 


(7i)taisA 


000005223 










(22>mmH 


¥fRll*P 9 £300 (1999. 9. 30) 




W^JIIiiilllSm +JgE±/>B3f 4 Til # 








1* .- . 






(72)S5K# 










W^;ilS/fl«TfTfJSE±/>BB4'4TB 1# 














(72) mm 


#BB **# 








#jS;i|»;i|«?U4>IlK±/hBBtp4T@ 1# 














(74)ftSA 


100105337 



















(54) \sm<r>%m *mtmmRU*<D9m%& 



(57) [fift] 



^5 




4 . 
2 . 



l : * *IKI?«:4mflc*IE 

3 : . 

4 : n.m%nm 

5 : ±S5«« 

6: mmmm * **v9 



BEST AVAILABLE COPY 



(2) 

1 

mffimzm * ,+>^> * *Mf&? ^tm&<ommunm 

1 iet^¥i*tt&H. 

[»B©ffM*»9I] - 20 

[0 00 1 ] 

OSIfi^ffiCCBB-rSfeO-rifeO. F e R A M ( F 

erroelectric RAM) ^DRAM (#-f 

• ^>^a ■ • y^y) ^o^fris 

[0 00 2 ] 30 

[^*os»j] fie*, sa©w«ftSEa-r&fc«)(cDR 

AM (^-{t S ^ • 7>^A • • ^^.y)\ 

SRAM (X^f^ ^ • 7>^A ♦ 7.^*^ • ^ 

m , m^t. flash (77^>^ •y^»j) f<7) 
mmftmmm^htixtoK). c<om\ dram^ 
m m&<omm.&$k i o n#ngii< , £/c, mm*? 
owl o is nia±<!:6c^i^#MW-r^o 

[0 00 3 ] */c, m/n#s**V (FeRAM) tt % 

*>. FeRAMit &rnm&m<D&m*m.z:mmLtt 

[0 0 0 4] C F e RAM^'DRAM«l*s'c»r, 

F e RAMCttel>rg£ftTl>£$$t££LTti, 



«M2 0 0 1-102 543 
2 

[0 00 5 ] IS, FeRAMm^n^Iffi 
ttf*£0T«\. PZT (PbZr Ji t . K O a ) -£P 
LZT (La K-7'PZT) f©Pb^^n^^? 

A* VJl/-yjU (Sol-GeDffi, it 

mt; cv Dmmc£-?x]&j&2tix^z><Dx. hi 2 

£#MOTftkfc<£)F e RAM?:^it^) B " 
[0 00 6111 2#M^1 2«fi£*<0F eRAMOB 
(WJWWKBBIHr* 0\ n^>'Jn>Ifi6 1 GO 

6 5 *»J«L, CCD^- MI© 6 5^^iUA s 
f©-{t>^iiATSCiK:j:otn- iLDD (L i 
ghtly .Doped Drain) &J$6 6 *JKJ*' 

[0007] ±mcs i o,-.bw**bisi±, 

7**J5Ebfc©%* »^ Asf^Yt^aEAtSCi 
KcfcoTn* ^KU-T>M^c6 8RO*n* iv-X«« 
6 9eML, TEOS (Tetra-Eth 

yl-Ortho-Si 1 icate) - N S GJR%f<D 

.[0 00 8 13CW, CVD&*fl3(,>T±ffifc:«l,>S i 
NI7 3WS i0 2 «7 4£*iaSl*fcCD^ XA* 
> Office J: -irT i NKR^PtB«:*iStftT 

t7^7 r ^<*<DX^ d? P Z Tl^iffl$t/c(D 

65 0-7 5 0 o CCD^MjE^^#Ha43CC4o^r 3 
0-6 O.^^Ji^tf^ CitC^oT, XK-^PZ 
TK^*^ P ^7 >f h Kf t«f <b 0 X fefif 1 3 S C t CC 
cfc^r, «MlfcP ; ZTB7 8 4«. 

[0009] ;xivc\ so'. i;>yffi*fflcir 

PZT»7 6±«cPt «r*iS $ ^r±gf5mffi 7 7 £ 
b/cCD-^, ^»ffl»**Ha*«:*5lir5 0 0-6 5 0 

a cr 3 o #m«ffi©*«ffl*fftt p z.TR7 6^s 
[0010] ^ffitcfSi^s i o 2 



(3) 

3 

nzmrmmmi %*WLmc<D*>. w-fn/izvcm? 

(Local Interconnect) 7 9 
[0011] S^CC, £MKT EOS-NS GM^6 

T i NE AIM, Til, Rtf. T i NH^/e^ffl 10 
2tffc(D^£-~>^brW^^7 1 ^/rltn f 

C t o TFeRAM<Dl^ 

C0012] 

nri^i«#x.jg:^<bi>^^ii^^ 0 20 

[0 0 13] £91#ttCD^ftfc 
[0014] 

vtjuDWimmmmmxiibz. . 

Bl#Jg 

( i > h 5>i>x$&mtfc¥m#&iRi± 30 

X , ^ffi^ffi * + * 6 Srfil J&T SEittOlwS 

[0 0 1 5] C©«K1, SffiffiJ#M*+^*6£«l£"" 
^#4USA^6ft«mK(UKcJ: otitic <h*c<£ 

feOt*0. mil xf^j/ t «SI^W 

[0016] bp*>, tsAwzomsk. mm 

ffl^ t A'i/^ 6 <DMtt^rfSl±1- ^ c t c d: * 



«fH2 00 1-l 02543 
4 

[ 0 0 l 7 ] ( 2 ) g/c, **IBtt,' JJB ( 1 ) 

Jim 2 & tcteTZtmm 3 <D^<ow-^m^ mm^m a 
[o o i 8 ] ^ttf^o*aw*Kt»S«tc*ji»rtt. m 

, yr^^;n2 straws 3 como^m 

[0019] (3) £tc. h7>^X*£t£ 

^m^cD^<*Mo^rn^^6^c4m?w^M4 ^ 

[0 02 0 ] C©««c. WKA(OR«f«Rtt^«^« 

nf*M<&t ^ «^/c ^ fl»^*ea©Ra*H^ e> ft* * 

[0 02 1 ] &tc. X^fiOttStcBl/ttt, 30«l 

^otaws-rsciOTt, $/c, l i fs*££ 

m^tcm^dc^ L i OH'«rfflt»*c'iCCJ:ortt#«: 
4i«Ptl^/ci|^^ H, fiSftT 

- - ^u&s T>SCiccj:orPt (DM^m dc £ o r ifl 
[0 02 2] 5J$lifflai®CJ:oti$L 

[0 02 3 ] 

*5, €rH«, .1 ^^eU^KDRIilSWBrffiia-C*?). S i 



C4) 

5 

O, K2 3<3WBj56Xa*r»H 1 2CC5*l/fc«£*<DF e 
02 (a) MS • 

*-r, s i o, ■2 3*»wfcps^ , ;3>«sii± 

£ >^tt*JHC"vC*S 2 0 n mCDT i NI2 4&OT1£ 
£ 2 0 0 n m<DP t TSRm®2 5 £JIH;fc*«Si*fc© 
fe. J*3tf». 0. 5mm(=5 0 0/im)'©# 

fe 9 a(0B a T i 0 3 SS2 6 ^Ef L, 70 0 10 

•CCca^TSCitfcioTBaT i 03 S«2 6£g£- 

[0 0 24]i2 (b)#i 

a«WfifffitC<fcor. BaTiO, »S26 
m*.tt. 300nm(=0. 3 um) CDJSStCfflfi 
LtBaTiO, R2 7 KITS. 
[0 0 2 5] H2. (c) #BS 

x^^>^%JfiTC<fcCC<fer?r, BaTiO, 

M2 7*p tr3pn@2 5 <fciau*Bo**3«c^*-- 

BS&2 0 0 nmOP t±8fflttB2 8 
«P»«.-ffi3toF'eRAM©SlfiXli<hraacc, 3*2 Jl ' 

[0 0 2 6] C <D*§m<DfB 1 <Dmm<DBB(rC^r 

ttattOS»^c/<^^JiEfi3l*/c#lSac!>B a T i 30 

o J -.*fi2 6*fflc»r«@ffia*Ji*«fisc/r*jo/tts 

,[0 02 7]»C B3*#JBL/r k '*«^©S|2©||. 

, JS 2 3 ©MIU r «H 1 2 CC^ Otc'&JkCD F e R 
AM©»SXS<hHHWtcBH;"C*6, 40 

^3 (a) #JS 

SET, + t Ai/^ffSfii »; a >i«2 9± 

20 0'nmOSrRuO, 130, »S#t/WLK % . 5 
0 0 nm<DPZT (PbZrTiO, ) Jg3 1. &£>\ 
M$&. m*.tts 2 0 OnmCDS r Ru0 3 H3 2^ 
ITS. 

[0 0 2 8 ] Sib, R23^Stt/cp^>'J 

3 >g« i i ±<Dm*&m mi m 1 2 ccs^jcr* «« 50 



^2 00 1 - 1 02 543 
6 

CC. y >y&£#H>TJIi* 2 OnmCDT 

i Ni2 4SI^I3 2 0 0 nm<DP tT8WIffi2 5 &JG 
^iiSStt/c©^ ±f2(DSrRu0 3 !3 2MSr 

Ruo 3 m3 o&mzi*tcisv 3>ss2 9*ee# 

[0 0 2 9] B3 (b) #flg 

[0 0 3 0 ] 03 (c) #BS 

x^>^Wciaot l SrRu0 3 
ISOMSrRuO, K3 2*P tT3B««S2 5i« 
«Kt;;Ac*3K:^£-->$ r U SrRu0 3 I13 5 
/PZTJB34/S rRudj 1S3 3iU/c©^/S 
0\ ^X^X^'^yv^&OC^oT, »3#i2 0 0n 
mCDP t±gpmS2 8"**flWa. J&lKtt. ilSO^l 

if I 8<!:Pt_LSN«2 8 <fc CiCC J: -^r. 

F e RAMO^^U -fe^COS^flt^^-r^o 
[0 0 3 1 ] CO*mW<Dm2<D3m<DB1&( l Ctel<>X 

SSMft^-U 3>S«2 gtffl^iiiK, SrR 
uQ 3 fll30^ltPZTM3 l^xb'^ + ktW 

3 i±/c P Z TM 3 1 L & SS±tt«(S»r tt & C > 

ftfc^£f#£C<fc7&*r#S. BaTiO, iP 

[0 03 2] ^CtC, H4*#Mlt, . #ffeW0^3CD* 

.jso^asoisijsxgisi^-rs. 1^* 

yHz^KD.«BSW»rffiHr*t!, S/c. S i o 

* fit 2 3©JBJSEXg$r«BI 1 2^L/cfifc*CDF e R 
AM©S[iBXgi||»W6c|§ICT*0. Jao, 

14 (a)#M 

3£«aHRi&* (in) z^mt-r&mmMtO) 

KB rSS3 6±iC x it^tyt«M^^r, 
(lll)S(^UcS3^mil 50 0 nm<DPZ 
T5S3 7^^MTS 0 

[0 03 3]^"C, SiO, 123^/cpiV'j 
3 >SS 1 1 ±<MR^HBMUi 1 2 
CC, -??>9 7*rtvZ 'J>^a^tS?2 0 nmOT 
i NI2 4S0 e il3 2 0 OnmOP tTSB^S2 5 ^rilR 
.ac*»S#fc<0%, ±IE©PZTB3 TtiiSIStffcK 

*. 

[0034JB4 (b)#I 

b ri«3 es^cc^i-r*. 



[0 0 3 5 ] H4 (c) #1 

PZTM3 7£x*^>^T5C<ttcJ;-?r, 
P tTgPmS2 5<f:^C^DA^^<DPZTJK3 8*Cl, 

^2 0 0nm(DP t _LSPmS3 9 Srff^T^o JUF^tt, 

W^^^l 8<hP t±a5m@3 9ch^^t-^Ci 

[0 0 3 6 ] CO*»B©S3 ©HJSO^JB{C*$l»r 

[0 0 3 7 ] ;xcc, H5«:#ffior, *«w©m4oii 
m<oBm<DsmjM^mmr^ a sh«, i^ 

y-b^©*«BWBrffiiar*0. */c. CCDi#^kS i o 
, H 2 3-©Jft&EXg£ r»H 1 2 CC^ LtcU^<D F e R 
AM©SfiXg<h||WWfcl^br*D\ fio. 

us (a) mm 

*T. 3H#WRitt4 (111) *^Hi-r5*»a© 
KB r»£3 6±CC, JP£#. WUf - 1 0 0nm©P 
tK4 0£gftW7c<D% k 7P3#. 3 00 nmO 

PZTI3 IZmmZ-eZ. C<D*§^<DPZTJg3 7 

sap#y: din Erfijb/c^jeai3&«5. 

[0 0 3 8 ]^r t SiO« R2 3 4S^cpa^'J 
•3>S« 1 1 iOJR-WWMWfcBI 1 2 fc»jSTSffl« 
tc. 7X^^'^i;>ya^t»S2 0nm(DT 

i NM2 4&tfJl£ 2 0 0 n m<DP t T8B*K2 5£J!@ 
&iiS3thte©% % ±8EOPZTJR3-7acfP'tJR4 0 
.**»StffcKBr*R3 6*JE»U T -^M&MK: 

[0 0391 15 ( b ) #ffS . 

Ct(tC£-z>X, P tOUttlfffflCCAor. PZTI37 
3WWMT4. «C*J, £<E«^ Ptl40{JKBrli 

[0040)16 ( c) #M ■ 

PZTM3 7^x7^>i/t6cia-9r ( 
P tT8B*S2 5<t«'t3!pli;^#SOPZTlR3 8fc:0 

*J2 0 0nm©Pt ±BMMB3 9 fcttttt* 

jtja©# i ©^tt©^«iraa^swi*iaBiE«*jgflEL/ 

t, W^7 ^ 1 8 i P t±»«S3 9 t*«ttTSC i 



(5) ^§3 2001-102543 

8 

[0 04 1] C ©*«9BO»4 OHJSOJBSlCC4c5C^r 
KBrS«3 6iPZTJR.3 7i<DraCCPtH4 0 

KB rIS3 6 ^riSTSCi^tt, ^i^FMH 
fi*^t>ftt»©r. «H»*XS*KS««:a4. 
C©»^©PZT«3 7fe*©3EA:S8BjJtt-(l 1 1) 

ieinii//c#3Bar*^©r % leaffiffccfew-sts^sL 

10 ^Cim.^o 

[0 04 2] «"±<O0 1 7bM^4 (DUSSCD^SOIftWtC 

££>ft6<£TC\ C0.a^1!RFeRAM*, Bl 6 

muxmirz. 

20 [0 043 ] H6#JB 

^6 BSfctSttF e R A MOtBEBSWKffiHr* (5 > ±9*H 
®7 7/«8S«ttie8 5/T95H@7 5*>6ft*BSWI 

^8 3£it8N8T*J:5fciM3ft, ±SB«S7 7«S 
JfcttftF e RAMJCfcl^lt lfiSg£iS#>£/cg>tcSI 
30 [0 0 44] 0 7*#J!LT\ ^WeRAM 

1 2 e R A <!: HS#J&C 1^1 

. m7 (a) #JB- 

fflxJt 0. 5mm (=5 0 0 Mm) CD 
ffeH a a OBaTi0 3 lft2 6(C, ZZsi v % \) > 
40 yffi£flJir>T»3 2 0 0 nm(DP tTBP«fli2 5MI 
$2 0nm<DT i N|g2 4 

[0 04 5] #Clir, W77^2 0, 2 1tKtf'fcpa 
J/>;a>B*l 1±CC; W7 , 7 y2 liTi Ng2 4 £ 
^a-TSi^tCffia^^LrBaT i O a M2 6^ 
EE#0, «^.« % TOO-CJCWnciCC^oTBa 

CO 0 46] H7 (b) #JK 
»C»t; ^«W^accJ:^r. BaTiO a SS26 
Wilt 3 00nm( = 0. 3 m m) (DJ!£ CCifg 
50 UtBaTiOa m2 7t,CLtc®%. vx^^^; 



(6) 

9 

v$ V>?mc£-oX. »S*J200nmOPt±SS 
@2 8£0/£TS o 
[0 0471 ^7 ( c ) #JB 

*C>r, x^^>y*S6rc<!:«:J:^r. BaTi0 3 
*2 7*PtT*«2 5&KKHD**S«C/<*-~ 
>yit B aT iO, jg4 1 <b Ltc<D*>, BS^Lft 

mem 2 mmmmmic m-t it v * u^-h* 

C 0 0 4 8 ] C©*»9J<005 ©HSS<0^S8«:*jl»r 10 
r\ IIWtt*ft±r4Ci*r*4ti4>k:, tfcfcDJ: 

r, TWR^kBtt, ^>^«;>h^Ftt. m*)ML&im 

[0 04 9] C B«Wtt**/*2/ir*W:/5^ 

2 i k:,ms«-r 5 cesser & Mfta. ±ie©s?i 1 n 

J: or, i»g^±t-5C(bOTt^ e 20 
[0 0 5 0 ] S«BI«**+^i/*S«teST5» 
»*W^ ^2 1 CcfigNgra J: 9 CcS^OfcW^k: 

«f#B**#< t ^ C i^i-C t & <!: pas^r 

w /cS^ssbj £^#> > if x -7 ^ > y -r & c «t j: o r 30 
Kftofcor, c©a%Sisxs^H8sap|a9*#jia 

fflco«j6xg<DittWHr * 0 , .saw: l^^y 

BBWBfrffiHr * *K W^7^2 0, 2 1 CDJBfiEXg* r 
«H 1 2 tC^L/cfi£*CDF eRAMOSaiSillW 

H8 (a).#JH ' . 
£-T, 0. 5mm (=5 0 0 Mm) <D 

#i§©BaT i 0 3 SS2 6CC, K^'y>yffitffl 40 
Ur/13 2 0 n mCDT i NKft-tf/SS 2 0 0 n m<DP t 

T) ^vx^ilt, BaTi0 3 6 SIWR 

a^5*rx^^>^r4c<fc(Ccfco'rjaf--^tK©^ 

t4 2«rMlt, MSli©TiNl2 4Sl^PtT 
[ 0 0 5 2 ] 0 8 ( b ) #M 

SiO l K4 3*i|«3ttr t 2<D*ft*tfflt 

£o " 50 



»BB 2001- L02543 
10 

[ 0 0 5 3 ] 0 8 ( c ) #JH 
ycC^r, CMP (Chemical Mechanic 
al Polishing) ffiSffllit. T i NR2 4 

[0 05 4 ]' H 8 (d) #JB 

yct>r % W77^2o, 2i^/cp^>'j3>is 

lliCC; W77^2 1iTiNl2 4i^t6J: 
.7 0 0-C(Cft]i«Ci(Cj:otBaT i 0 3 S 
[0 05 &JH9 (e) mm ■ 

mmmmmcjz^x, BaTio, is2 6 

Si0 1 .'R4 3^8(li«Sr 4 '«A«, 3 0 0 n 
m(=0. 3 /im) ©/SSCCWSL/rBaT i 0 3 12 
7CCiT£ 0 .. 

[ 0 0 5 6 ] M 9 ( f ) #BS 
^CC^r, l/^ h^^^->4 4^:^^/cC0o/ X^s. £ 
y>'^ffitcJ:or^ffi{C/»3*i % fj^tt 2 0 0nm<D 

p tmiszmmzvzo 

[0 0 5 7 1 19 (g) #0S . 
*l>r, l/^ hA^^>4 4^it£t5'J7 h^7S 
{C<t^t8SrSP tM4 5£P t±«J*S2 8il/c 
CDo, H6JC^b/cl8CC»2JBfffl^KCCK^c^y 
^Lt^U- HBCcSSK-TSCiCci-or. FeRA 

[0 0 5 8] C<D*§£W<Dm6<DmM<DfcffiilCtei<>X 
tt, TO^i&SBaTiO, R2 7CDBSS*. P 
tTSBmS2 5ft»tt"P»A';7/iiJkft5T i Nl 
2 4 o®a J: 0 < C t #r £ £©r\ Sfi^lft 

[0059] ^c, i i oaefla i i *#Mur*«B 
«i >*y-fz;Ko«msw»rffiHr*o, W77^20, 

2 1 OJgfiEXg^rttHl 2CC^L/cefefcCDF e RAM 

<t ttias©Hai3&i ate i r » w te^m? z> . 

110 ( a ) #JJS 

*-r. «es©Mgos«4 6±(c; »*3&« % w^l^. 

2 0 0 nmOP tJK4 7, «AK' V 1 0 0 n m 

©SrR.uO, 14 8, 1$^, SOOnmCD 

PZTI49, mSifi\ fflZM. 1 OOnmOS rRu 

Q 3 15 0, Roc, /S3*«. 20 0nmCOPt 

15 i *»^xt:jf*V*iuaj*s*a. 
[o 0 6 o ] mi o (b) mm 

#c>r v hv%*^-> (l^-tf-r) ^7X^it> 
r, Mgoi«4 6o-«^sfflns!rx^>yi " 

H«OP tTSB«ffi5 7/S r RuO, li5 6/PZ 



11 

TJSS5 5/S r. RuO, *fi5 4/P.t ±8B»ffi5 3^ 
[0 0 6 1 ] §10 (c) #fl§ 

. z> a * - 

[0 06 2 ] 01 0 (d).#PI 

-So .10 
[ 0 0 6 3 ] m 1 1 ( e ) #M 

W77^2 0, 2 1 £i£Wcp >g« 

1 l±tc! W77^2 1 <LP tT^S5 7 <h#g^T 
[00641^11 (f) #jfS 

mtmmmc^^x. Mgoit46^, si 

0 2 H5 8fr&&T2>&XWmLr:Mg OSfi4 6 £t£ 

mi- tc y ? ?*fr uxy u - h mmm? * c <t 20 

te, m?f^Jf <h#£PZTJS5 5<DMS£, P t T3* ' 

nm5 7<Dffim£K>j:%<?z>ctftxzz><Dx\ &m 

nmtLxpzrms s&m^x^zoix. mmmzm 
ifCBaTiO, m2 7^m^tc±ME<Dme<Dmm<D 

[0.066] «_l *mM<D&nmmmzmM lxz 30 

2, Rtf, *7©3B6cD^SSCCto^rtt, ■ 

tiSfe©iC«&< PZ, PT, PLZTfcoPb^O 
[0 067] */c; ±BE©*H)BS©?l5«CC*jCir tt. T 

smM£otv p t £/m,>Ti^&7^ wt&i, Ru. 1 

r, gtl»tt; Ru0 2 ^*»Cvrt>AC^feO^*&.'.HI 

( p t , ru, 1 r ) , &&m<omtm ( r 40 

uO ! , IrO, )\ cn60S®^iS(Pt 

[0068]'*^ J:IEO®3 ©lUfcO^JBJCfcO^r 
tt. ^StSiUT (111) ffi*£ffi<fc-r*fl«SB© 
KBrifiifflWl^^ (111) fe^ffii-rs* 
tefiOL i Fi«4ffll^(>fi< , COL i FSBLkCC 

(111) ^©PZTJB«R«U h^>5****JB 

iOH) ^ffil^L i FWRtiy^>y|»*rhB» 
l^o 50 



^20.0 1 - 1 02 543 
12 

[0069] ±E©ar4©sat©»jB«:fcc>r 
$}?isibr (111) m*$m±?&mmik<D 

KBrlKik P tM£/Tl,TPZTM£J&B;*-t* 

(111) «*ffi<t-rsm»s©L i fs« 

^cr)r;U^i;^^^ KS«*flac»rfcfi< , COL i F 
g«LtKP tl^btPZTlMS^t, KBrl 
«©«^-iH«CC. 7km^ffl^X3 0 0*C0)U&xm 

[0 07 0 ] S/c, XSlfiiUrtt, KB r, Li 
F k a0r>tt, MgOWiC, ®t?ffi&Jf 
*^S^iir ( NaCL KCK'NaF. C 
aF 2 , LaAlO, 4 S^tt, NaBrS^tt 

[o 0 7 u &tc s ±.u<om\ . ms. r&s me(Dm 
mo&mtcte^xiz, wmmzmmsfot itBaTi 
o 3 m&&&m\<>xi,>2>& > NbTio, li 

[0 07 2 ] */c, ±iacD^2CD*ife<Dff^«:*5l^r 
#ISSW=3>Sfi_b«C," SrRu0 3 1/PZT 
I/Sr'RuO, R£xfc"**^Wj5Sg3i*Tl>£ 
^';3>a«<D«toOK:. «3 H 0 B ©SrTiO j * 

[0073] gfc; isaoiast&jgsoitt^ccfcc^r . 

iTr + i cssobsmmm ^ vvmnwm* + * 
i/2*mm£ijxmwi,x^z>&, . 2 T r +.2 CM©* 

[0 0 74] IP^ DRAMCCfel^rfc, *SS£iStf> 

[0 0 7.5 ] 5 3i»©*«ft«»lsIB 
[0 07 6] 

[01] *^ojra««j«©»ii!H'c*4. 



(8) 

13 

[02] *fmom i (ommmmow^xmommm 

[04] *m}<Dm3ommoBf£om&i:m<Dmim 
r&& 0 . . 

[07] ^0jo^ 5 (onm<o^m.<Dum.TM(ommm io 
[0 8 ] *&w<Dm6<Dnmmmo&rp£-v<Dm&JL 
[09] #^bj our 6 <Dnm<Dj&m<Dm 8 j^cos^x 
[0 1 o ] *mmmi<Dmmmm<Dm^^<DWkm. 
[0in ^m<omi(Dmm<Dmm(Dm i o«ww>s 

[012] «0F e RAMO«fB§W»r®0r^^ 9 20 

2 Ta^vry Z)im 

3 TSBmS 

5 ±^mm 

6 lM^+.tA>>^'. 

1 1 p1>"J3>SS 

12 ^^gt^tii 

1 3 y-hmmm 30 

1 4 y-bmm 

15 n- ILDD^IfeJi 

16 A )FO * —)\/ 

17 n* mpisj >mm 

1 8 ' n* ^y-^MiH 

1 9 mimmtmm - . 

2 0 wy'?? 

2 1 

2 2 S i Nl 

2 3 S i O, I 40 

2 4 T i Nil 

2 5 p t rasns 

2 6. BaT i 0 3 
2 7 BaTiO, I 

28 p t ±^mm 

2 9 ->'j3>lfi. 

3 0 SrRuO, 1 

3 1 PZTJg — 

32' SrRuO,! 

3 3 S r Ru 0 3 US 50 



^2 00 1 - 1 0 2 543 
14 

3 4 PZTI 

3 5 S r RuO, 

3 6 KBrfiS. . 

3 7 P Z TI 

3 8 PZTJg 

3 9 P t ±^m& 

40 PtI 

4 1 BaTiO, 1 
42 

43" s i o, i 

4 4 U^X h>^*£-> 

45 PtI 

4 6 MgOlS 

47 PtI 

4 8 SrRu0 3 I 
49 PZTI 

5 0 Sr RuO, I 
5 1 PtI 

5 2 SV* 

53 P t ±§P^ffi 

5 4 SrRuOa ^fr 

55 PZTI 

5 6 SrRuOj 

5 7 Pt TStfm^ 

5 8 S i <D 2 I 

6 1 n^>'j3>li 
6 2 pl^x;« 

6 3 *^»«IMf fc« 
6 4 MKttI 
6 5 < ' 

66 n" 1LDD« 
6 7 K^*-;!/ 

6 8 n* SFi/^>«« 

6 9 n* SV-^««' 

7 0 mi SraffiMUR 
7 l viy'^y 

7 2 Wy'^V 

73 SiNl 

7 4 S i O, I 

7 5 TSP^S ' 

7 6 PZTI * 

7 7 '±Si3Hg 

7 8 «2JUSMfiitlR' 

7 9 mmnuwm 
so m3nn«wR' 

8 i try h« 

8 2 :7*^ y 

8 3 y^ v 

8 4 Tife^'yr^^;u 

8 5 mmw&m 



15 



8 6 rtvV 



(9) 

* *87 V'l>~ 



200 1-102543 
16 



CHI] [02] 




2 \ TWl l )T*9)\,m 



4 : ^s%wm 




j i : pSv'j^&fc n : n +mv\<4>m$& 23 : s\oim 

12 : jfc^a-JftfifcftR is : n+M-J-m®. 24 : to* 

i3:r-na»K i9:^i^K^f|g 25:ptT&s& 

14 : *MfBig 20 : W7* ?r 26 : Brfnoa&tE 

15 : itSlddH J£ 21 : W7" ?r 27 : BaTiOaj© 



BEST AVAILABLE COPY 



(10) 



2001-102543 



[H3] 




17 20 1615131415 21 18 



1 1 : pSv^SK 19 : 
12 : mttnmim 20 : 
13 : 2i : 

i4:V-«ft 22: 

15 : iTMLDD^ifc 23 I 

i6:*o'7*-* 24: 
17 : nfervow* 25: 

18 : n+Mv-mtt 28 : 



W7'5r 



29 : >'J3^^ 

30 : SrRuOaJK 

31 : PZTJK 

32 : SrRuCfeJg 

33 : SrRuCta^ffi 

34 : PZT8£ 

35 : SrRuCfcmM 



CH4] 




(c) 22 



11 : pffl*'j:r>3feK 18 : n + a*/-Ximft 25 : PiTfiB«« 

12 : S^g&ftK 19 : gUgnttWR 36 : KBi£$ 

13 : r-mmm 20 : W7* w 37 : PZTjg 
14 : r-hnm 21 : W7* *r 38 : pzm 

15 : n I5LDDlfC& 22:SiNI& 39 I PLt»«« , 

16: to***-* 23:si02«SE 

I7:n + MrW>gl# 24:TiN|^ 



BEST AVAILABLE COPY 



$^2001-102543 



CHS] 



[H6] 




2*19 



17 20 161513 1415 21 18 



11 




1 1 : p&wa?£tt is : n +a->-x«« 25 : ptT»*« 

12 : X?»MflHUI t9 : ftiMftttK 36 :xbi*I6 

13 : v-MftfclR 20 : W7* 37 : pztj^ 

u : t'-^ft 2i : wr ?r 38 : pzrjg 

15 : iT&LDD&tt 22 ! SiN® 39 : PLkfiSW 

16 : to 23:siChJK 4o:pt^ 

i7:n + arw>«« 24:tin© 




61 : nmvW&&L 

62 :ja4x*ffitt 

63 : xttmmw 
64 : r-ttmm 
65 : r-hflns 

66 : iT^LDCHgi& 

67 : w**-* 



62 61 



:n*srwytM si 
: n + Sv-*18M 82 : 
£n©ffl*&&& 83 : 
TSB«* - 84 ; 
JiSC^S 85 : 

m2®Mtmm 86 : 

g3@m*l»R 87: 



7"5?' 
7"7>* 

rir 



12] 




61 : n&Wa>IHE 68 : n+SiKW^ig 75 : TESTIS 
62: P &l*x*Slft AJInlBHttt 76:PZT© 

63 : X7»«MfcH 70 : t&i@ra*&Jt& 77 : ±g&m£ 
64 : r-HM», 71 : wr w . 78 : £2® Mtm& 
es : r-mm 72 : wr w - 79 : judrnai&ft 

66 : n'SLDDSi* . 73 : SiN& 80 : #3E IflJfeMft 

67 : w»v* 74 : sio 2 |g si : 



BEST AVAILABLE CORY 



(12) 



^2001-102543 



[H7] 



(a) 



(b) 



Cc) 




20 17 16151413 1521 18 
14 




2017 16151315 2118 
14 




2017 1615 1315 2118 



ii : pgfrw&te n : n+mrwmm 25 : pit^^ 

12 : m=i-ftmki\M 18 : T&m*f-mi£. 26 : BaTio 3 £fc 
13 : r-nww 19 : mm fflia&JK 27 : BaTiOjSH 
14 : r-Y&& 20 : W7' w . 28 : pt_ts&^ 
15 : itSldd$C*£ 21 :w7 - 7?* 41 : Banoj^ 

i6:w>+-* 24:™® 



[H8.] 



to 



-24 
42 



■V; J^^' 



•26 



*> 43-5 




'mm 

man Bwi 



^24 

-25 
-42 
-26 



(d) 43' 



iHIIfil»ilS! PPIE 



-26 
-42 




2017 1615141315 21 18 



12 : Ifrftmttm 18 : n + ffly-X«tt 26 : BaTiO^& 

.u:**-Mtti 2o:w7*w'v 43:si02& 
15 : itsldd&js 21 : W7*7r 

16 I W**-*. 24:TiNM 



BEST AVAILABLE. COPY 



(13) 



&m 2001-102543 



[139 



[110] 




2017 1615141315 21 18 

1 1 : pmWTsmL 18 : n+SV-AfCtt 27 : BaTiCtogg 

12 : 19 : 28 : Pthsn 
13 : r 20 : wr 7r 42 : /t 

14 : 21 : v/nr 43 : sichjjg 

15 : iTg!LDD^*i 24 : TiNK 44 : Vv'Xl*'t-> 

16 : tO* 25 : PtTS8«« 45 : w& 
l7:a*BIF'W>1Rtt 26:BaTiCfc&« 




52 56 57 




46 1 MgO&^g 

47 1 PtK 

48 : SrRu03Ji£ 

49 : PZTflg 

50 : SrRu03j3& 



51 :pi® 
52 : 

53 : piJ:*!!S4l 

54 : SrRu03& 

55 IPZTm 



56 I SrRuCfcSfli 

57 : PtT^SEg 

58 : SiOim 



BEST AVAILABLE COPY 



(14) 



«f»2 001-102543 



[HI 1 ] 



52 53 54 




! I : pS2y93> IMS 18. : n+a[Mffi« 54 : SrRuOsM 

12 : CTaMHW 19 : mimmtm®: 55 : pzt£I 

13 : r-H&fiJg 20 I W7' 7>* 56 : SrRuCfc^& 

14 :*"-»«« 2i:wr»* 57:pt-T»«ffi 

15 : n-fflLDDHi* 46 : MgOSfc 58 : S1O2J& 

16 : 52 : >tf 



F £ - A ) 5F083 AD21 AD54 AD60 FR02 FR03 
GA09 GA21 JA14 JM5 JM7 
3A38 JA39 JA40 JA43 KA05 
KA19 WK06 MA17 MA18 PR25 
PR33 . 



BEST AVAILABLE COPY 



